Let us thus suppose that the g factors are the same, all the other assumptions being kept : the experimental signal will then be proportional to p + p' ; the recovery after equalization of the populations at t = 0 will be given by with At high temperature (x « 1), t ~ i' ; at low temperatures (x &#x3E; 1) r &#x3E;&#x3E; 1:' but the amplitude of the shorter time constant r', which corresponds to the recovery of the excited level, will be much smaller than that of the ground doublet (e -x 1); when x = 1, r -3 i' and the amplitudes of both exponential contributions will be in a ratio of 3. We thus conclude that one will experimentally get the longer time constant The thermal variation of the S.L.R. will thus be given by expression (2) . The integrated absorption will obey the Curie law. Thus both experimental results ( T1 ( T) and integrated absorption) will approximately agree with the theoretical predictions.
Up to now, we have assumed A = B ; let us now suppose that A &#x3E;&#x3E; B (i.e. that the transitions without spin flip are more likely than those with a spin flip), and that the g factor is the same for both levels (the need for such an assumption is the same as before); (Fig. 3a) , the two vanadium ions are along c (their distance being 4.37 A) ; in the second one (Fig. 3b) (1) (Fig. 4) [10, 11] , but could be the defect suggested by Perlstein. (1) After Wyckoff [22] , this value should be presently the most accurate. For simplicity, our calculations in appendix use the same value R = 3.5 A for that centre and the second centre considered by Gillis Fig. 4) . In this defect, the crystal field acting on a vanadium ion is created by four ligands about 1.8 A from this ion (Fig. 5) Table I In Oh symmetry, the 3d' configuration (V4+ ion) splits into a ground triplet (t2g) and a doublet (eg).
InC4'V symmetry, the triplet is split into a singlet (b2 ; dxy) and a doublet (e; dxz and dyz) (Fig. 6) .
The E.S.R. spectrum of V4 + in the amorphous oxide is usually interpreted (cf. [2] and references therein) as arising from an electron in the ground state b2. This is consistent with the axial symmetry of the E. S. R spectrum, and the fact that a spin in a ground orbital doublet would be more strongly coupled to the lattice, and could not be detected by E.S.R. at room-temperature (broadening of the E.S.R. line because of a very short T1 ). The same arguments are still valid in the crystalline oxide.
We will now try to get an estimate of the energy separation between the two lowest levels of V92 + in the crystalline oxide. Our molecular ion V92 + has a single 3d electron and we will treat this problem by analogy with H2 + [13] The calculation of the corresponding energies is presented in the appendix. We find that the separation between the bonding and antibonding levels is 0.16 eV. It should be emphasized that this value is very close to that of 0.15 eV postulated by Perlstein, from electrical conductivity measurements, for the breaking of the bond between the two vanadium ions of V9+.
On the other hand, the spin-lattice relaxation cannot proceed through the antibonding excited level, since the characteristic energy of the relaxation process found experimentally is far smaller (1.3 x 10-3 V).
We thus have to look for a mechanism leading to a small splitting of the ground level.
A possibility for such a splitting could come from the following : the previous treatment, where we took account of the coupling between the two vanadium ions is in fact more complex than appears at first sight : since we are dealing with a non-linear molecule (which consists here of the two vanadium ions and the surrounding ligands) in an orbitally degenerate unperturbed level (1), the electron and nuclear motions cannot be separated (breakdown of the adiabatic approximation) [14, 15] We use a Slater wave function for the radial part R(r) of the atomic orbital dXY(i) of ion i : R(r) = (2 P)7/2 r2 -fJr [19] where -Zef f wlth Z 5 [20] ( 6 ! )1/2 r e , were 3 a o with Zeff = 5 [20] . The overlap integral is S = dxy(1)ldxy(2) ). (4)). In the third model, the coupling between the ions is of the order of the crystal field so this result must not be taken too confidently.
Our whole treatment rests upon the assumption that the crystal field is greater than the coupling between the two vanadium ions. It is natural to wonder what would be the energy separation for the free V92 + ion.
We have made a similar calculation using dZ2 instead of dXY, because it is the only 3d function which will make a 6 bond leading to the maximum overlap.
For R = 3.5 A, we find that S = 7 x 10-2 and E_ -E+ = 2.97 eV (24 000 cm-1). Our previous treatment is thus valid only if the cubic part of the crystal is at least 24 000 cm-1. This quantity is not known in crystalline V205. From a comparison with VOS04(5 H20) [21] , one can hope that this be the case : in VOS04(5 H20), 10 
